TITLE OF THE INVENTION 



ORGANIC ELECTROLUMINESCENT DISPLAY CONTROL SYSTEM 
CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of Korean Patent Application No. 2001-6 filed on 
January 2, 2001 , under 35 U.S.C. §119, the entirety of which is hereby incorporated by 
reference. 

BACKGROUND OF THE INVENTION 

1 . Field of the invention 

[0002] The present invention relates to an organic electroluminescent ( hereinafter EL) 
device, and more particularly, to an organic EL display control system. 

2. Description of Related Art 

[0003] FIG. 1 is a schematic block diagram illustrating a typical display control system. As 
shown in FIG. 1, the display control system, to be used with, for example, a cellular phone, 
includes a display panel 10 and a driver controller 20. The display panel 10 includes a common 
terminal and a segment terminal. The driver controller 20 Includes a common driver circuit 21 , a 
segment driver circuit 22, a display RAM 23, a page address generating circuit 24, a data latch 
circuit 25, a line address generating circuit 26, a column address generating circuit 27, and a 
controller 28. At this point, the display RAM 23 has a cell matrix of 24-bit x 24-bit as an 
example, and therefore, the data latch circuit 25 is a 24-bit data latch circuit. 

[0004] The common driver circuit 21 is connected to the common terminal of the display 
panel 10 to be used as a scanning unit to scan a display region of the display panel, and the 
segment driver circuit 22 is connected to the segment terminal of the display panel 10 to be 
used as a data transmission unit. The page address generating circuit 24 is connected to the 
display RAM 23 through address buses and serves to designate a page address during a write 
operation. The data latch circuit 25 is connected to the display RAM 23 through data buses so 
that 24-bit data of a row may be output from the display RAM 23 at a time during a read 
operation. The line address generating circuit 26 is connected to the display RAM 23 through 
address buses (not shown) and serves to designate or select a row to be displayed during a 
read operation. The column address generating circuit 27 is connected to the display RAM 23 



through address buses (not shown) and serves to designate a colunnn address during a write 
operation. The controller 28 serves to control all components of the driver controller 20. 

[0005] The display control system having such a configuration has common lines on right 
and left hands of the display panel 10 and segment lines on a lower portion of the display panel 
10, and therefore, the driver controller 20 is designed to satisfy such an arrangement. 
Therefore, the driver controller 20 is further away from the common terminal than from the 
segment terminal. 

[0006] Meanwhile, there are organic EL devices in which the common terminal is changed in 
position with the segment terminal because a driving voltage and power consumption are 
improved. 

[0007] FIG. 2 is a schematic block diagram illustrating a conventional organic EL display 
control system. As shown in FIG. 2, except for the fact that the common terminal is changed in 
position with the segment tenninal, the conventional organic EL display control system has the 
same configuration and arrangement as the display control system of FIG. 1 . 

[0008] Hereinafter, an operation of the organic EL display control system is explained in 
detail with reference to FIGS. 1 and 2. 

[0009] First, for the write operation, a page address and a column address of the RAM 23 are 
designated through the page address generating circuit 24 and the column address generating 
circuit 27, respectively. In FIG. 2, the page address is designated as "0", and the column 
address is designated as "2". The display RAM 23 is configured so that data of 8 lines 
corresponding to one column (i.e., 8-bit data) may be written at a time. The controller 28 writes 
8-bit data at a time on the designated page address and the designated column address, /.e., a 
page "0" and a column 2. In other words, when 8-bit data is transfen-ed and a write command is 
received, 8-bit data is written at a time on the page "0" and the column 2 of the display RAM 23, 
and then the column address is as increased by "1", automatically. Thereafter, when 8-bit data 
is transferred and a write command is received, 8-bit data is written on the page "0" and the 
column 3 of the display RAM 23. In the same way, in response to the write commands of 3 x 24 
times, a content of the display RAM 23 is newly changed. 

[0010] Then, for the read operation, the controller 28 controls the common driver circuit 21 
and the segment driver circuit 22 to display data stored in the display RAM 23 on the display 



panel 10. More specifically, the controller 28 designates a line address through the line address 
generating circuit 26 and thereafter stores 24-bit data of a designated row at a time in the 24-bit 
data latch circuit 25. In FIG. 2, an 18^^ row is designated. The controller 28 sends a signal so 
that the common driver circuit 21 may scan the designated row (/.a, the 18^^ row ) of the display 
panel 10 so that 24-bit data in the 24-bit latch circuit 25 may be applied to the display panel 10 
through the segment driver circuit 22. That is, when the common driver circuit 21 scans the 18^^ 
row of the display panel 1 0, the data latch circuit 25 latches the 24-bit data of the 1 8**^ row and 
outputs this data through the segment driver circuit 22 to the display panel 10. 

[0011] FIG. 3A shows a display state when the display data are displayed in the typical 
display control system of FIG. 1 , and FIG. 3B shows a display state when the display data are 
displayed in the conventional organic EL display control system of FIG. 2. In FIGS. 3A and 3B, 
a portion of the display data defined by a dotted line represents the 24-bit data of the 18*^ row. 

[0012] As shown in FIG. 3A, in the case of the display control system of FIG. 1 , the display 
data is horizontally, i.e., properly, displayed. However, as shown in FIG. 3B, in case of the 
organic EL display control system of FIG. 2, the display data is vertically displayed on the 
display panel 10. That is, the display data is displayed in a vertical form because the common 
terminal is changed in position with the segment terminal. In other words, in the typical display 
control system of FIG. 1 , the segment driver circuit 22 is connected to the segment terminal 
arranged on a lower portion, and thus the display data is horizontally applied to the display 
panel 10. However, in the conventional organic EL display control system of FIG. 2, the 
segment driver circuit 22 is connected to the segment terminal arranged on a side portion of the 
display panel 1 0, and thus the display data is vertically applied to the display panel 10. As a 
result, the display data to be horizontally displayed is vertically displayed. 

[00131 In order to overcome the above problems, display data should be output from the 
display RAM 23 and then applied to the display panel 10 in consideration of an output form of 
the display data from the display RAM 23 and a position of the segment terminal in the display 
panel 10. 

[0014] If data stored in the display RAM 23 are textures, the display data can properiy be 
displayed by changing software or algorithms. However, if data written on the display RAM 23 
are images of, for example, a videophone, since images should be properly turned, it is a very 
heavy task to change software or algorithms of images. In addition, in order to properiy display 



image data, not only should the software be changed, but also hardware components such as a 
buffer RAM should be added. 



SUMMARY OF THE INVENTION 



[0015] Accordingly, it is an object of the present invention to provide an organic EL display 
control system that can properly display data without changing the software or adding hardware, 
while improving a driving voltage and power consumption. 

[0016] Additional objects and advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

[001 7J The foregoing and other objects of the present invention are achieved by providing an 
1,^, organic EL display control system. The organic EL display control system includes a display 
p panel having a common terminal arranged on a lower portion thereof and a segment terminal 
^ arranged on a side portion thereof, and a driver controller having a display RAM storing data, 

the data being vertically read from the display RAM. The common terminal of the display panel 
y5 is connected to a common driver circuit of the driver controller, and the segment terminal of the 
^ display is connected to a segment driver circuit of the driver controller. Alternative positioning of 
^ the common terminal and the segment terminal with respect to their placement on the display 
; - panel will provide the desired results. However, it is desirable to have a shorter line length 
^^p; between the common driver circuit and the common terminal than a line length between the 
P segment driver circuit and the segment terminal. 

[0018] The driver controller according to an embodiment of the invention comprises: the 
common driver circuit connected with the common terminal of the display panel; the segment 
driver connected with the segment terminal of the display panel; a page address generating 
circuit connected with the display RAM through address buses and designating a page address 
during a write operation; a data latch circuit connected with the display RAM through data buses 
so that the data of a column may be output from the display RAM at a time during a read 
operation; a line address generating circuit connected with the display RAM through address 
buses and designating the column to be displayed during a read operation; a column address 
generating circuit connected with the display RAM through address buses and designating a 
column address during a write operation; and a controller controlling all components of the 
driver controller. 
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[0019] According to an aspect of the invention, a line lengtli between the common driver 
circuit and the common terminal is shorter than a line length between the segment driver circuit 
and the segment terminal. 

[0020] In the organic EL display control system having the display panel in which the 
segment terminal is arranged on a side portion thereof, since the data written in the display 
RAM is vertically read, the display data can properly be displayed without changing software or 
adding hardware while improving a driving voltage and power consumption. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] These and other objects and advantages of the present invention will become more 
apparent and more readily appreciated from the following description of the preferred 
embodiments, taken in conjunction with the accompanying drawings of which: 

FIG. 1 is a schematic block diagram illustrating a typical display control system; 
FIG. 2 is a schematic block diagram illustrating a conventional organic EL display control 
system; 

FIG. 3A is a view illustrating a display state in which data is displayed in the typical 
display control system of FIG. 1; 

FIG. 3B is a view illustrating a display state in which data is displayed in the conventional 
organic EL display control system of FIG. 2; 

FIG. 4 is a schematic block diagram illustrating an organic EL display control system 
according to an embodiment of the present invention; 

FIG. 5 is a view Illustrating a display state in which letter data is displayed in the organic 
EL display control system of FIG. 4; and 

FIGS. 6A to 6D are views illustrating a method of turning up display image data in the 
organic EL display control system of FIG. 4. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0022] Reference will now be made in detail to preferred embodiments of the present 
invention, example of which is illustrated in the accompanying drawings. 

[0023] FIG. 4 is a schematic block diagram illustrating an organic EL display control system 
according to an embodiment of the present invention. As shown in FIG. 4, the organic EL 
display control system to be used with, for example, a cellular phone, includes a display panel 



100 and a driver controller 200, The display panel 100 includes a common terminal 101 and a 
segment terminal 102. The common terminal 101 is connected to a plurality of scan lines (not 
shown) arranged in a longitudinal direction and spaced apart from each other, and the segment 
terminal 102 is connected to a plurality of data lines (not shown) arranged in a transverse 
direction perpendicular to the scan lines. The driver controller 200 includes a common driver 
circuit 210, a segment driver circuit 220, a display RAM 230. a page address generating circuit 
240, a data latch circuit 250, a line address generating circuit 260, a column address generating 
circuit 270, and a controller 280. Here, as an example only, the display RAM 230 has a cell 
matrix of 24-bit x 24-bit matrix, and therefore, the data latch circuit 250 in this example is a 24- 
bit data latch circuit. It is to be noted that the display RAM of the present invention is not limited 
to the dimensions provided in the above example, but instead may have any number of 
dimensions which provide the desired results sought in the present invention. 

[0024] The common driver circuit 210 is connected to the common terminal 101 anranged on 
a lower portion of the display panel 100 and performs scanning of a display region, and the 
segment driver circuit 220 is connected to the segment terminal 102 arranged on a side portion 
of the display panel 100 and perfomns data transmission. Note that the positioning of the 
common terminal 101 and the segment terminal 102, with respect to being located at the lower 
portion and the side portion of the display panel, may be alternated providing that a line length 
between the common terminal 101 and the driver controller 200 is shorter than the line length 
between the segment terminal 102 and the driver controller 200. The page address generating 
circuit 240 is connected to the display RAM 230 through address buses (not shown) and serves 
to designate a page address during a write operation. The data latch circuit 250 is connected to 
the display RAM 230 through data buses so that 24-bit data of a column may be output from the 
display RAM 230 at a time during a read operation. The line address generating circuit 260 is 
connected to the display RAM 230 through address buses (not shown) and serves to designate 
or select a column to be displayed during a read operation. The column address generating 
circuit 270 is connected to the display RAM 230 through address buses (not shown) and serves 
to designate a column address during a write operation. The controller 280 serves to control all 
components of the driver controller 200. In FIG. 4, arrows pointing into the display RAM 230 
denote data lines providing for data to be written to the RAM 230. These data lines extend from 
an 8-bit data line that is connected to the controller 280, providing for 8-bit data to be written to 
the display RAM 230 at a time. 
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[0025] That is, since the segment driver circuit 220 Is connected to the segment terminal 
arranged, for example, on a side portion of the display panel 100, the data latch circuit 250 is 
connected to the display RAM 230 so that 24-bit data may be vertically output. In other words, 
the 24-bit data output from the display RAM 230 is output in a column form. 

[0026] Hereinafter, an operation of the organic EL display control system of FIG. 4 is 
explained in detail. 

[0027] First, for the write operation, a page address and a column address are designated 
through the page address generating circuit 240 and the column address generating circuit 270, 
respectively. In FIG. 4, an illustration is provided in which the page address is designated as "0" 
and the column address is designated as "2". The display RAM 230 is configured so that data 
of 8 lines corresponding to one column {i.e., 8-bit data) may be written at a time. The controller 
280 writes 8-bit data at a time on the designated page address and the designated column 
^ address, /.e., a page "0" and a column 2. In other words, when 8-bit data is transferred and a 
|4: write command is received, 8-bit data is written on the page "0" and the column 2 of the display 
T: RAM 230 at a time, and the column address is then increased by "1", automatically. Thereafter, 
lO when 8-bit data is transferred and a write command is received, 8-bit data is written on the page 
' 0 and the column 3 of the display RAM 230. In the same way, in response to the write 
commands of 3 x 24 times, a content of the display RAM 230 is newly changed. 

ri 

[0028] Then, for the read operation, the controller 280 controls the common driver circuit 21 0 
Q and the segment driver circuit 220 to display data stored in the display RAM 230 on the display 
panel 100. More specifically, the controller 280 designates a line address through the line 
address generating circuit 260 and thereafter stores 24-bit data of a designated column at a 
time in the 24-bit data latch circuit 250. In FIG. 4, a 23"* column is designated. The controller 
280 sends a signal so that the common driver circuit 210 may scan the designated column (/.e., 
the 23^^^ column ) of the display panel 100 so that 24-bit data in the 24-bit latch circuit 250 may 
be applied to the display panel 100 at the designated column through the segment driver circuit 
220. That is, when the common driver circuit 210 scans the 23^^ column of the display panel, 
the data latch circuit 250 latches the 24-bit data of the 23"* column and outputs this data to the 
segment driver circuit 220, which in turn outputs this data to the display panel 100. 

[0029] FIG. 5 is a view illustrating a display state in which letter data are displayed in the 
organic EL display control system of FIG. 4. In FIG. 5, a portion of the display data defined by a 
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dotted line represents the 24-bit data of the 23^^ column. As shown in FIG. 5, since the 24-bit 
data are vertically output from the display RAM 230, the display data is vertically, Le., properly 
displayed on the display panel 100. 

[0030] FIGS. 6A to 6D are views illustrating a method of turning up display image data in the 
organic EL display control system according to an embodiment of the present invention. In the 
organic EL display control system according to this embodiment, image data is also properly 
displayed without changing an algorithm or adding hardware. 

[0031] In order to turn up the display image data of FIG. 6A as illustrated in FIG. 6B, the 
page addresses are conversely designated, and the data buses of the data latch circuit 250 are 
also conversely connected to pins of the display RAM 230. If only the page addresses are 
conversely designated, broken image data is displayed on the display panel 100, as shown in 
FIG. 6C. 

[0032] In other words, as shown in FIG. 6C, if the page addresses are designated in order of 
page 2, page 1 and page 0, the image data that are turned up becomes broken. However, if the 
page addresses are designated in order of page 2, page 1 and page 0, and the data buses of 
the data latch circuit 250 are connected to the pins of the display RAM 230 in such a way that 
an address D7 is connected with a pin DO, D6 with D1 , DO with D7, the image data that are 
turned up are properly displayed. This matching of conversely connected pins to turn up the 
data image is illustrated in FIG. 6D. 

[0033] Instead of the method of changing a connection of the pins of the data latch circuit 
250, in order to turn up the display image data of FIG. 6A as illustrated in FIG. 6B, a method can 
be used in which a connection of pins of the 8-bit data line connected to the controller 280 is 
changed from an order of "0,...,7" to an order of "7,..., 0", as illustrated in FIG. 6D. 

[0034] As described herein before, in the organic EL display control system having the 
display panel in which the segment tenminal is arranged on a side portion thereof, since the data 
written in the display RAM are vertically read, the display data can properly be displayed without 
changing any software or adding hardware while improving a driving voltage and power 
consumption. 

[0035] Although a few embodiments of the present invention have been shown and 
described, it will be appreciated by those skilled in the art that changes may be made in these 
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embodiments without departing from the principles and spirit of the invention, the scope of 
which is defined in the appended claims and their equivalents. 



